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WO 93/09766 PCT/US92/09725 
METHOD FOR TREATMENT OF ACUTE AND CHRONIC PAINFUL ARTHROPATHY 

CONDI T ION^ In Human And OMR mAmmaLS 7 

7XSLD Or THE XKVSOTIOK 

The present invention is directed toward a method for 
treatment or prophylaxis of painful conditions, especially pain 
associated with degenerative conditions of both hard and soft 
5 tissues , by the administration of a pain relieving effective 
dose of an angiogenesis inhibiting effective amount of sodium 
chondroitin sulfates to animals of mammalian species, including 
humans, in a safe and efficient manner. 
BACTQBOUKD OT THE XHVEHTXOV 

10 Kb used herein, the term "arthritic disease 19 refers to any 

disease state characterized by significant joint inflammation 
associated with secondary pain. "SCS" as utilized herein in the 
specification and claims is the acronym for sodium chondroitin 
sulfate. The product, SCS is a purified extract of shark 

15 cartilage. 

The applicant is aware of the following prior art which 
pertains to the subject matter of this application. 
XHFLaiCK&TORY JOINT DISEASES 

A major consequence of chronic inflammatory joint disease 

20 (rheumatoid arthritis) • and degenerative arthritis 
(osteoarthritis or osteoarthrosis) is loss of function of those 
effected joints. Osteoarthrosis usually has an insidious onset 
of pain, stiffness and reduced range of movement. It commonly 
affects one or only a small number of joints. Joint laxity 

25 develops with locking and aberration. Most often effected are 
the joints which have been used the most or previously effected 
by trauma or inflammatory processes. Such joints suffer the 
greatest damage. Thus, the weight-bearing joints of the hips 
and knees, the lumbar spine and first carpometacarpal joints 

30 are common victims of the disease. 

The essential features of rheumatoid arthritis are cyclic 
pain and swelling of several joints with morning stiffness 
continuing for several weeks. It tends to affect the peripheral 
small joints symmetrically. 

35 Other common inflammatory arthropathies include a Iky losing 

spondylitis, psoriatic arthropathy, septic (suppurative) 
arthritis, R iter's disease and gouty arthritis. Other 
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traumatic and non-traumatic joint injuria* include syn vitis, 

capsulitis and tha like. 

The loss of function is dua to destruction or tha major 
structural components of tha joint, cartilage and bona, and 
5 subsequent loss of tha proper joint anatomy. As a consequence 
f chronic disease, joint destruction ensues and can lead to 
irreversible and permanent damage to the joint and loss of 
function. Destruction of architecture of the joint may be 
mediated by angiogenesis. 
10 AHaXOOKKBSXS 

Angiogenesis is the development of a network * of blood 
vessels which typically would lead to a vascular bed capable of 
sustaining viable tissue. It is characterised by the directed 
growth of new capillaries toward a specific stimulus, many of 
15 which have been proposed. Angiogenesis is a necessary step. 
It has been implicated to play an important role in the 
pathophysiology (the establishment and development) of certain 
inflammatory conditions* In osteoarthritis, for instance, it 
is involved in the reinitiation of cartilage growth and 
20 mineralization. Also, the Vascular proliferation appears to be 
important in the pathogenesis of rheumatoid arthritis, ggnfrlf 
at al. , Rhftumat. 12: 237, 1985. Thus, the inhibition of a 
angiogenesis is a prerequisite objective to control/alleviate 
inflammatory conditions. 
25 ANTI-IOTIAMHATORY DRUGS 

It is apparent from the discussion above that the 
inflammatory diseases of the joints cause an extremely high 
level of discomfort and pain and in many instances the results 
are crippling. The requirement for treatment is unquestioned 
30 and the treatment is in many cases continuous as none of 
commercially available drugs for treatments of these diseases 
is significantly effective in achieving true remission of the 
disease in most individuals affected by these diseases. Thus, 
the disease is, generally speaking, incurable. 
3 5 The commonly used anti- inflammatory drugs which are 

som times administer d with ther analgesics, have been shown 
to have significant drawbacks including exhibiting several (and 
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amphibians, rarely exhibit ne plasm. 6 a Guanthcr et al . . 
Biochim. Biophys. Acta, 372 , 321; 1974. 

Leur has described the angiogenesis inhibitory activity of 
shark cartilage (Federation Proceedings, September 1986) but 
5 failed to teach or suggest analgesic properties, which are 
especially useful in the treatment of inflammations in hard and 
soft tissue in mammals. 

In an article published in Science, 221, 1185/1983, 
Langer and co-workers have reported the presence of the 

10 angiogenesis inhibitory activity in both calf and shark 
cartilage and have described the high extraction of this 
inhibitor from shark as opposed to calf cartilage. More 
specifically, the authors have noted that one weight unit of 
shark cartilage extract inhibits roughly one thousand times 

15 stronger vascular growth toward solid tumors than the same 
amount of extract from calf cartilage. Yet, they have failed 
to identify the nature of the inhibitor molecule. Moreover, 
Langer and co-workers have observed that the fractions having 
increased collagenase specific activity are practically free of 

20 significant angiogenesis inhibitory activity. The only utility 
which is disclosed refers to proposed antitumor studies. 

In a more recent paper from the same laboratory relating 
to cartilage-derived neovascularization inhibitor (CDI) it has 
been reported that chondroitin sulfate A does not inhibit 

25 angiogenesis in vivo . See Moses st al- . Science, 

1408,1990. GDI molecule is a 28 amino acid peptide extracted 
from calf scapular cartilage. This reference apparently 
suggests that there may be subtle differences in the amino acid 
sequences from species to species, however the presence of the 

30 angiogenesis inhibitor and its physiological activity are 
essentially identical., i.e. prevention of neovascularization 
in otherwise avascular cartilage. Bovine and other mammalian 
sources yield predominantly chondroitin sulfate A (see U.S. 
Patent No. 3,895,106 to Morrison; see also U.S. Patent No. 

35 4,302,577 to Rucker) . Therefore, it is apparent that CDI 
molecule (s) taught by this reference are n t associated with 
chondr itin sulfat s. In c ntrast t this communicati n, the 
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applicant has fund that the sodium ch ndroitin sulfate 
praparationa used in tha claimed method inhibit both I 
angiogenasis and eollaganaaa activity. Heretofore, it haa not J 
been racognized in tha art of pharmacology and madicina that 
5 eollaganaaa and angioganaaia inhibitory activity-rich 
praparationa of eodiun chondroitin aulfata derived from aharJc 
cartilage extract may have utility in tha treatment and relief 
of pain, especially pain associated with tha various forma of 
inflammations including the inflammations of hard and aoft 
10 tissue. 

Similarly, »1- <Can«- ***** SI, 181t x990) 

reported that their heat resistant fractions in tha molecular 
weight range between 10* and 10* of Japanese basking shark 
cartilage have angiogenasis -inhibitory activity. 

15 STOOfaRY (V THE XHVENTiaV 

The present invention relates to a method useful for 
effectively treating, relieving and preventing both acute and 
chronic pain, especially such pain associated with inflammation 
of both hard and aoft tissues in animala of mammalian species, 

20 including humans in an efficient and patient-friendly manner. 
Tha methods are very powerful and effectively inhibit both 
angiogenasis and collagenase activity. The method entails 
administering a sterile and endotoxin free pharmacologically 
effective amount of sodium c£ondroiti£__suWata__d^ 

25 sjh^rk^car^il^ge^eato preferably via systemic routes of 
administration such as, for example, parenteral routes. Sodium 
chondroitin sulfate is a sodium salt of chondroitin sulfate C, 
sodium salt of chondroitin sulfate D (sodium salt of 
chondroitin polysulfata) or mixtures thereof. Sodium 

30 chondroitin sulfatea from shark cartilage may be blended with 
sodium chondroitin Sulfates from a non-shark source, for 
example, a mixture of at leaat 60 wt % of sodium chondroitin 
sulfate derived from shark cartilage and up to 40 wt % of 
sodium chondroitin sulfatea derived from a non-shark source. 

35 Because of its long duration of action, the claimed method 

is particularly wall-suited f r both systemic and local 
treatment. Thus, apart from systemic routes f administrati n, 
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the method f this invent i n may be used for treating 
individuals in need of such pain relieving treatment locally at 
a disease site, for example, via intra-articular injections or 
transdermal applications. 
5 Using the methods of the invention, substantial 

improvement can be obtained in the efficacy of the treatment 
since the utilized mixture of sodium chondroitin sulfates, in 
terms of both angiogenesis inhibitory activity end collagenase 
inhibitor activity, is found to be up to 1000 times more potent 
10 on a milligram basis than the prior art compositions. 

This invention also provides a method of transdermal 
topical patch drug delivery for the treatment both locally and 
systemically of painful conditions of soft end hard tissues* 
This method entails administering a pharmacologically effective 
15 amount of sodium chondroitin sulfate derived from shark 
cartilage and dimethyl sulfoxide (DMSO) to enhance tissue 
penetration. Sodium chondroitin sulfate (SCS) as used herein 
is a sodium salt of chondroitin sulfate C, sodium salt of 
chondroitin sulfate D (sodium salt of chondroitin polysulfate) 
20 or mixtures thereof. A blend of sodium chondroitin sulfates 
from shark cartilage and sodium chondroitin sulfates from a 
non-shark source, for example, at least 60 % by weight of SCS 
and up to 40 t by weight of non-shark SCS, preferably a mixture 
of from about 65 to about 95 vt % of sodium chondroitin sulfate 
25 c derived from shark cartilage and from about 5 to 35 vt t of 
sodium chondroitin sulfates derived from a non-shark source may 
be used to practice this invention. 

The treatment of painful conditions which often occur in 
conjunction with angiogenesis, such as bursitis or tendinitis, 
30 is also comprehended by the present invention. 

The SCS preparation used in the present invention is a 
heterogeneous glycosaminoglycan preparation with peptide 
content. The peptide is linked to the chondroitin sulfate and 
to the chondroitin polysulfate in specific linkage regions. See 
35 Seno, J.Biochem., £1, 953-6: 1978; see also Akiyama et al, 
Bi chem. Bi phys. Acta, £21* 289-96: 1981). When derived from 
natural sour s, th peptide is chemically bound t the 
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This bland of SCSs is b st useful f r treating both acute 
and chronic painful conditions- of both hard and soft tissues 
where an inappropriate development of capillary vessels leads 
to further progression of degenerative conditions (i.e., 
5 degenerative joint diseases, rheumatic diseases, etc.)* The 
representative examples of soft tissue injury include sprains 
and strains of ligaments, tendons, and muscles* Degenerative 
joint disease is an example of a hard tissue injury. 

It has further been found that a high molecular weight 
10 fraction of sodium chondroitin sulfates (SCS) derived from 
shark cartilage, preferably from shark fin, is superior to 
lover molecular weight sodium chondroitin sulfates derived from 
shark skin and vertebral column and from mammalian cartilage in 
terms of both analgesic and anti~angiogenesis properties. 
15 Shark fin derived SCS is predominantly sodium chondroitin 

sulfate C (SCS-C) or sodium -chondroitin sulfate D (SCS-D) (also 
known as sodium chondroitin poly sulfate) which is a 
polysulfated form of sodium chondroitin sulfate C. It is 
sodium chondroitin sulfates C and D, which exhibit the 
20 analgesic effect of the present method. The molecular weights 
of chondroitin sulfates extracted from shark fin cartilages, 
which are effective in the present invention ranges from 18,000 
to 104,000 Daltons. Preferably, the fractions comprising 
chondroitin sulfates having a molecular weight of at least 
40,000 are used to practice the invention. The fractions 
having a molecular weight in the range from 40,000 to 55,000 
Daltons are especially preferred. It has been found that the 
higher molecular weight coincides with a higher viscosity and 
a more concentrated presence of anglogenesis inhibitor peptide 
and a greater number of SCS molecules per weight unit of raw 
material. It has been further found that the preparation in 
the higher molecular weight ranges demonstrates enhanced 
collagenase inhibitor activity. SCS-C derived from shark 
vertebral column and shark skin have molecular weights in the 
range ot £fT,000 to 35^000^ From the pharmacological point of 
view, thee atffSrences in m lecular weights mak the high r 
molecular weight f recti ns m re desirable, although the lower 
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vaight SCS preparati ns can ail be utilized for tha 
tharapautic indications previously described. 

Tha axact mechanise of action has not baan astabliahed 
yet. However, to explain tha beneficial affects of the claimed 
5 composition it is proposed that tha composition: 

a) i« a potent inhibitor of collaganase and 

proteolytic enzymes; 

protacts cellular membranes from enzymatic 
degradation; 

10 C ) stimulates chondrocytes and synoviocytes to 

produce high molecular weight sulfated and non- 
sulfatas glycosaminoglycans; 
is a powerful scavenger of oxygen-derived free 
radicals; 

23 causes a sharp decline of proinflammatory 

mediators , i.e., PGS-2, IflB-4, LTC-4, and tha 
lDce, in inflammatory exudates; 
f) is a potent angiogenesis factor inhibitor which 

suppresses the hyperprolif eration and migration 

20 of capillary endothelial cells in and around 

damaged cartilage and subchondral bone; 
incidentally in tha normal state these 
structures are essentially 

avascular and they become abnormally 
25 hypervascularized as degenerative arthritic 

conditions progress. 
It should be noted that the process of neovascularization may 
play a major role in the hyperprolif eration and calcification 
of cellular and non-cellular components within the affected 
30 tissues of individuals with painful degenerative and non- 
degenerative inflammatory conditions. 

A powdered form of a highly purified chemical grade 
preparation of shark cartilage is commercially available. One 
of the identified manufacturers of the highly purified chemical 
35 grade preparation of shark cartilage is Calbiochem Behring 
Corp., LaJ 11a, California. This commercial preparation has 
been used in various chemical proc sses such as a process for 
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th selectiv extrac rpor al pr cipitati n of low-density 
lipoprotein described in U.S. Patent 4 , 908 ,354 to Seidel at al. 
Also, an extract containing 99.5 % of a mixture of sodium 
chondroitin sulfate C and sodium chondroitin sulfate D, and a 
5 highly purified chemical grade blend of shark sodium 
chondroitin sulfates (70 vt %) and bovine sodium chondroitin 
sulfates (30 vt %) are commercially available. 

A stock solution of ten percent weight/volume is prepared 
by dissolving the shark cartilage extract sodium chondroitin 

10 sulfates in sterile water for injection USP. The stock 
solution is then sterilized initially by filtration- through a 
series of suitable microporous filters. Preferably, these 
membranes have an absolute pore rating in the range from about 
0.22 micrometer to about 0.5 micrometer. Most preferably, 

15 0.22 micron disk filters manufactured by and commercially 
available from Millipore Corporation, Bedford, KA are used. 
The sterile solution is collected into a atari le evacuated 
container, preferably glass. 

It has been also found that it is imperative to remove all 

20 traces of endotoxin that may be present, even in SCS products 
manufactured as pharmaceutical grade i.e., sterile and pyrogen 
free. It should be noted that even commercially available 
product designated "endotoxin free** still may contain up to 0.5 
;tg/ml of endotoxin, as allowed by the FDA standards upon 

25 meeting the standards of the pyrogen- f ree test ( endotoxin 
test) . Sterile solutions of sodium chondroitin sulfates that 
contain pyrogens and/ or endotoxins are not only worthless as 
analgesic agents parenterally, but are harmful and actually 
make painful conditions much worse due to the "pyrogen 

30 reaction.** Severe and local painful reactions occur at sites 
of injection and generalized whole body soreness with weakness, 
malaise, muscle and joint pain with joint inflammation, fever, 
chills, decrease in blood pressure, nausea and vomiting are 
some of the harmful effects of contaminated solutions of sodium 

35 chondroitin sulfates that are merely "sterile." Shark 
cartilag extracts c ntain harmful pyrogens and ndot xins as 
well as other pr t ins which are capable f causing severe and 
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•ven fatal allargi /hypersensitivity reaction* vban used for 
injections. Accordingly, remaining endotoxins ara removed by 
filtering the atarila atock aolution through e n doto xin rawing 

filters . 

5 it hu baan found by tha praaant inventor that by 

utilising a aariaa of andotoxin removing filter a, preferably 
Pall Poaidyna filtere, ona ia abla to ultrapurify the 
commercially available product from reaidual andotoxin 
contamination, tha inventor haa further found that a minimum 
of fiva (5) filtara in auccaaaion ia nacaaaary to obtain 
Buitable preparations. Tha resultant aolution ia both atarila 
and endotoxin-free. 

nylon microporous filter membranes which may be used in 
tha andotoxin removal step ara commercially available. Ona of 
suitable f liter membrane ia manufactured by tha cocaating 
process and available from Pall Corporation, Bioaupport 
Division, of Clan Cove, Few York, under tha trademark SCF or 
the trademark Set SAVER, or tha trademark H6S Poaidyna. A 
matrix of nylon €6 ia modified and functionalised with a high 
density of positively charged groups on its eurfaee, typically 
by tha addition of quaternary amine groups. According to the 
manufacturer, a high concentration of these cationic functional 
groups at tha pora aurfaca of the material diaplaya a little 
variation in a positive zata potential in both acidic and basic 
solutions over a vida pH ranga and ia praf arably daaigned to 
remove a variety of substances including andotoxin, i.e., 
toxins produced as a result of bacterial growth or 
decomposition. Saa Degen, at al., U.S. Patent 4,702,804. 

Tha foregoing filter materials ara illustrative of 
suitable positively charged matrices that may be used in 
preparing stock solution for use in the pharmaceutical 
composition of this invention. Any suitable microporous 
polymeric membrane may be used. The criteria for selecting the 
filter include, for example, the requisite porosity, ability to 
withstand sterilisation techniques, including gamma ray 
radiati n, and charge capability f r iff ctivaly removing 
endotoxin. 
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The stock 8 lution nay be passed through ne or more 
filters. Preferably, a series of at least five 0.22 micr n 
Pall brand Posidyne™ endotoxin removing filters are used to 
practice this invention. 
5 70RKULATI0N AHD ADMIHI STRATI OH 

Compositions containing the active analgesic fractions for 
treatment of pain may be internally administered to a living 
animal body in any one of various vays, for example, 
parenterally in the form of sterile solutions or suspensions 

10 and in some cases intravenously in the form of sterile 
solutions. In forming the compositions, the active ingredient, 
i.e. sodium chondroitin sulfate C, D or mixtures thereof is 
incorporated in a suitable carrier, illustratively a 
pharmaceutical carrier, i.e., water, saline, and the like. 

15 The compositions of the invention may be produced by any 

of the following. general methods. 

In a first embodiment, the compositions of the invention 
are prepared by simply mixing the endotoxin-free fractions as 
described above with known pharmaceutical^ acceptable 

20 carrier (s) by any airti-kTiown method. 

In a second embodiment, the compositions of the present 
invention are prepared by admixing DMSO with the endotoxin-free 
composition. According to the invention, pharmaceutical 
compositions containing both SCS and DMSO have greater 

25 effectiveness than could be predicted by combining (in additive 
fashion) the known or theoretical effectiveness of the 
individual agents. It has been found, for example, that the 
addition of dimethyl sulfoxide (DMSO) in amounts of from about 
50 to 99 % by weight, and preferably from about 90 to 99 weight 

30 percent, to sodium chondroitin sulfates composition will 
significantly enhance the penetration of the SCS into the blood 
stream. Additional information concerning the effectiveness of 
DMSO in transporting large molecules (high-molecular weight 
molecules) through the intact skin may be found, for example, 

35 in Remington's Pharmaceutical Sciences, 15th Edition. 

Advantage usly, th compositions are f rmulat d as d sag 
units, each unit being adapted to supply a fixed d se f active 
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ingr^lient (.) . Unit amp»l« and prefillad syringes ere 
axamplee of preferred doaaga for-., however, the composition 
My be offered In multiple-dosage containere and the Ilka. 
Bach unit do., will contain an amount o£ SCS effective to 
5 inhibit engiogenesis. It 1. only necessary that tha activa 
ingradlant constitute an affactiv. amount, i.a., anch that a 
suitabla dosage «U1 be consiatent vith tha doaaga form 
employed. Tha met doaagaa, a. vail a. daily dosage, for tha 
subject, may vary depending on whether tha subject la human or 
animal and according to auch f aetora aa age, sex, extant of tha 
disease, and ao forth, but for lnatanca in horaaa, uaually a 
therapy la initiated by administering intramuscularly a one 
time loading doaa of about 1,000 mg, followed 48-96 houra later 
with a maintenance doaaga of about 500 mg (intramuscularly) 
•very 48-96 houra, baaed on the individual response. Tha 
daily parenteral dosage for a sexually nature human aubject ia 
from 0.5 ng to 2.0 milligrams per kg of body weight, vith from 
0.5 to l milligram per kg of body weight being preferred per 
unit doaa. 

The SCS containing composition used herein ia aaf a and 
efficacious in remission of painful inflammatory conditions and 
other painful conditions. Acute, subacute and chronic 
administration of tha composition in horses revealed no aigna 
or symptoms of toxicity even at dosages exceeding six times the 
recommended dose (up to 3,000 mg) administered for fourteen 
(14) weeks. Peak plasma levels of the composition are achieved 
within one to two houra following a aingle intramuscular 
injection, although there may be considerable individual 
variations. Plasma half-life and analgeaie activity may 
» reflect factors auch as protein binding, organ uptake and 
concentration of the active agent in analgesic exudatea. 

The activa agenta of the invention may be combined with 
other pharmacologically active agenta, or with buffera or the 
like for adminiatration aa long aa tha antagoniatio affect ia 
; avoided. The proportions of these agenta In the composition 
may vary vid ly. 
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The par nteral d sag f rms nay be inj cted by the 
subcutaneous, intramuscular, intravenous or intra-articular 
routes. For parenteral administration, the composition is 
administered in solution or suspension and its dosage may 
5 include any conventional, injectable solutions together with 
pharmaceutically acceptable preservatives and buffers. . For 
intramuscular injections it is preferred that the chondroitin 
sulfates are present at a final concentration of about 10 % 
(vt/vol) in a pharmaceutical^ acceptable vehicle. For intra- 

10 articular injections, the preferred concentrations of the 
chondroitin sulfates are in the range from about 10 to 25 % 
(vt/vol) . Preferred daily dose levels in mammals would be up to 
1 mg/kg of mammalian body weight. 

The SCS-containing composition may also be provided in 

15 powder form which is redissolved before use in a suitable 
vehicle, for instance, sterile, endotoxin free water or 
saline. 

Based on animal test results, it is clear that 
administering an effective dose of SCS alone or in combination 

20 with DKSO according to the present invention, is an effective 
method for reducing pain associated with inflammatory and other 
painful conditions. 

Applicant has found that an inflammatory or other painful 
conditions may be successfully treated by applying to the skin 

25 a mixture of sodium chondroitin sulfate and dimethyl sulfoxide 
in amounts effective to ameliorate the inflammation when 
applied to an area of the skin proximate to the inflammation. 
More specifically, the method which utilizes a dimethyl 
sulf oxide-sodium chondroitin sulfate transdermal topical patch 

30 drug delivery system has been found to be effective for the 
treatment of painful inflammatory conditions of soft and hard 
tissues, both locally and systemically. The preferred form of 
the topical patch delivery system contains a mixture of sodium 
chondroitin sulfate (s) combined with dimethyl sulfoxide in a 

35 ratio of from about 1:1 to about 1:15 by weight. A more 
preferred f rm f the topical patch drug delivery system 
contains about 10 wt % of the mixture f sodium ch ndroitin 
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sulfata and about 90 wt % f DMSO. Th patch ia applied to a 
shaved, clean and non-irritated area of akin and changed every 
96 hour*. The contained mixture ie slowly released and 
panetratee the elcin to dalivwr both local and systemic 

5 medication. It is hypothesized that the ingredients act 
together to achieve a synergistic .result more effective than 
can be obtained from both agents individually, and more 
effective t*»" could be predicted from the mere addition of the 
known efficacies of the individual ingredients. 

0 The method of the present invention provides effective 

symptomatic relief for individuals suffering from arthritic 
disease, pain associated inflammatory conditions, or other 
painful conditions. It is believed that in many instances, 
true remission of these diseases will be achieved. 



15 SZaXSLX l 

TEST ffBOCSDUBES 70ft ASSBSSIHQ DEOREZ Off UJCBSB8B XV 

EXFEBXKEHT&L ASXMALS 

Thirty three standard bred racehorses suffering from 
various physical maladies', for instance, lameness due to 

20 various traumatic and non-traumatic inflammatory conditions 
including degenerative joint disease, tendinitis (bowed 
tendons), suspensory ligament desmitis, ligament strains and 
sprains, periostitis and sore muscles have been subjected to 
treatment with the composition of the present invention. All 

25 horses displayed soreness and or lameness prior to initial 
treatment with the composition of this invention. The degree 
of lameness was rated 0 to 3 with 0 being least severe and 3 
being the most severe by the objective criteria. 

Each of these horses was administered an initial loading 

30 dose of 1000 mg of" a blend of about 70 wt % of sodium salt of 
chondroitin sulfate C derived from shark cartilage and about 30 
wt % of sodium salt of chondroitin sulfates derived from bovine 
nasal septa/trachea via the intramuscular route. This 
preparation was purchased from SKK - Japan and further purified 

35 to remove endotoxin as previously described. The animals wer 
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examined tw nty-four (24) hours later and a reeponse was 
evaluated. 

A favorabla reeponae.vae baaed on a three (3) point 
improvement eeen aftar 24 houra froa tha drug adminiatration. 
5 Rating of tha improvement vaa baaad on tha degree of local 
aigna and aymptome of pain, including local haat, availing, 
tandamaaa and ranga of sot ion. 

Tventy-eight (28) horaaa vara judgad to hava had an 
excellent raaponaa froa a aingla 1000 ag (10 ml) injection of 

10 a bland of about 70 vt % of aodiua aalt of chondroitin aulfata 
C derived froa shark cartilage and about 30 vt % of aodiua aalt 
of chondroitin aulfates derived froa bovine naeal 
aepta/trachea. There vaa a marked reduction of ayaptoaa ao aa 
to allov training or racing vithout eoreneee or lameneas. 

15 Ninety-eix (96) houra folloving tha initial doaa all thirty- 
three (33) horaaa vere again treated vith e aingla 500 ag 
intraauacular injection of the aaae preparation* 24 houra 
later all 33 horses vere judged to have had a beneficial 
response. The degree of laaeneas vas rated 0 to 3 vith 0 being 

20 least severe and 3 being the aost severe by the saae objective 
criteria. Table 1 records the results of this experiment. 
EXXHPLI 2 

Forty laae race-horses vere equally assigned to tvo 
treataent groups, i.e., Group I and Croup II. These horses 
25 vere subjectively evaluated for lameness, pain on palpation, 
pain vith flexion, degree of flexion, svelling and heat before 
treatment. 

In accordance vith the invention, all horaaa of Group I 
vere injected intramuscularly vith a one tiae doaa of 500 ag 

30 aodiua chondroitin aulfata D froa shark fin extracts purified 
according to the invention procedure. The initial injections 
vere followed 96 houra later vith a maintenance dosage of 500 
ag (intramuscularly). These animals vere subjectively 
evaluated on days 1 and 4 for lameness, pain on palpation, pain 

35 vith flexion, degree of flexion, avelling and heat after before 
treatment. The reaulta of th treataent ar ehovn in Table I. 
COKFJUt&TXVB MMPLB 1 
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To compare th results f th experiment d scribed above, 
twenty horses of Group XI vers injected intramuscularly on days 
1 and 4 with 500 mg of Adequan, a product of Luitpold 
Pharmaceuticals. These animals were subjectively evaluated on 
5 days 1 and 4 for lameness, pain on palpation, pain with 
flexion, degree of flexion, -swelling and heat after before 
treatment. The results of the treatment are shown in Table Z. 
Table Is Chances in clinical variables* following treatment 
with in-teetions of SCPS»+ and PSGAG*** 

10 treatment number of horses 

total positive response negative response 
(improvement) (not improvement) 

SCPS 20 18 2 

PSG&fi 20 3 17 

15 * variables: lameness, pain on palpation, pain with 

flexion, degree of flexion, swelling and heat) 

** SCPS: sodium chondrojtln sulfate D - sodium chondroitin 

polysulfate from shark extract. SCPS has a molecular 

weight in the range of 18,000 to 104,000 Dal tons and is 

20 essentially free of endotoxin. 

*** PSGAG: Adequan i.e.; a product of Luitpoid 

Pharmaceuticals, Inc.; polysulfated glycosaminoglycan 

extracted from bovine tracheal tissue and having a 

molecular weight of 10,000 - 12,000 daltons (see attached 

25 literature) • 

The results indicate that the composition given in e 

single injection produce consistent, significant analgesic 

activity as evidenced by favorable response rate of 82 % when 

given in th claimed d ses. 
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Shis example is n t intended t limit r restrict the 
scops of ths invention in any way, and should not be construed 
as providing dosage forms, regimens and methods of 
administration which must be utilized exclusively to practice 
5 the invention. 

It has thus been shown that there are provided 
compositions and methods which achieve the various objects of 
the invention and which are well adapted to meet the conditions 
of practical use. Various modifications and equivalents will 
10 be apparent to one skilled in the art and may be nade in the 
fractions, methods, and pharmaceutical compositions of the 
present invention without departing from the spirit and scope 
thereof, and it is therefore to be understood that the 
invention is to be limited only by the scope of the appended 
15 claims. 
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jaguar 

What is claimed is: 

Claim 1. A method for the treatment of pain In mammals 
including humans, comprising administering to said mammal in 
5 need of such treatment an analgesic effective amount of a 
sodium chondroitin sulfate selected from sodium chondroitin 
sulfate C, sodium chondroitin sulfate D and mixtures thereof, 
said effective amount exhibiting collagenase inhibitory 
activity and angiogenesis inhibitory activity; wherein said 
10 sodium chondroitin sulfate is derived from shark fin cartilage, 
is essentially free, of endotoxin and has a molecular weight in 
the range of about. 18,000 to about 100,000 Dal tons. 

Claim 2. The method of claim 1 wherein said sodium 
chondroitin sulfate is admixed with sodium chondroitin sulfate 
15 D. 

Claim 3. The method according to claim 1 wherein said 
molecular weight is in the range of about 40,000 to about 
55,000 Dal tons. 

Clatift 4. The method according to claim 1 wherein said 
20 effective amount is in the range of from about 0.5 to about 2 
mg per kg of body weight. 

Claim 5. The method < according to claim 1 wherein said 
pain is ass dated with acute inflammati n of s ft tissue, 
acute inflammati n f hud tissue, chronic inflammation f s f t 
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tissue, chr nic inf lammati n of hard tissue, traumatic 

inflammatory condition, or non-traumatic inflammatory 
condition. 



Claim 6. The method according to claim 1 wherein said 
5 mammal is a horse or a human. 

Claim 7. The method according to claim 6 wherein said 
effective amount is administered par enter ally, intramuscularly, 
or transdermally. 

Claim 8. The method according to claim l vherein said 
10 sodium chondroitin sulfate is admixed with dimethyl sulfoxide 
in a ratio of from about in to about n is by weight. 

Claim 9. The method according to claim 8 wherein said 
admixture is administered transdermally. 

Claim 10. A method for the treatment of pain in mammals 
15 including humans, comprising administering to said mammal in 
need of such treatment an analgesic effective amount of a 
aixture consisting essentially of at least 60 wt % of sodium 
chondroitin sulfate C, sodium chondroitin sulfate D or mixtures 
thereof derived from shark fin cartilage and up to about 40 wt 
20 % of sodium chondroitin sulfate derived from non-shark sources 
selected from the groups consisting of bovious trachea and 
bovine nasal septus, said composition being essentially free f 
•nd t xin, and wherein ach f said sodium ch ndr itin sulfate 
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C derived from shark cartilage and sodium chondroitin sulfates 
darivsd from non-shark sources has a molecular weight in the 
range of about 18,000 to about 100,000 Oaltons. 

Claim 11. She method according to claim 10 wherein said 
5 molecular weight is in the range of about 40,000 to about 
55,000 Oaltons. 



Claim 12. She method according to claim 10 wherein said 
effective amount is in the range of from about 0.5 to about 2 
mg per kg of body weight. 

Claim 13. She method according to claim 10 wherein said 
effective amount is administered parenterally, intramuscularly, 
or transdermally. 



Claim 14. She method according to claim 10 wherein said 
mixture is further admixed with dimethyl sulfoxide in a ratio 
15 of from about 1:1 to about 1:15 by weight. 

Claim 15. She method according to claim 14 wherein said 
admixture is administered transdermally or topically. 

Claim 16. She method according to claim 3 wherein said 
effective amount is in the range of from about 0.5 to about 2 
20 mg per kg of body weight. . 
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Claia 17. The aethod according t claia 16 wherein said 
aaaaal is a horse. 



Claia 18. The aethod according to claia 4 vherein said 
Banal is a horse. 

5 Claia 19. The aethod according to claia 11 vherein said 

effective aaount is in the range of froa about 0.5 to about 2 
ag per kg of body veight. 
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